Department of Defense

DIRECTIVE

! April 2, 1987
NUMBER 3405. 1

ASD(C)
SUBJECT :  Conputer Programm ng Language Policy

Ref er ences: (a) DoD Instruction 5000.31, “InterimList of DoD Approved Higher

Order Progranmm ng Languages (HOL), " Novenber 24, 1976
(hereby cancel ed)

(b) DoD Directive 7740.1, “DoD Information Resources Managenent
Program " June 20, 1983

(c) DoD Directive 5000.1, “Mjor System Acquisitions, ” March 12,
1986

(d) DoD Directive 5000.29, “Minagenent of Conputer Resources in
Maj or Defense Systems ,“ April 26, 1976

(e) through (j) , see enclosure 1

A PURPGSE

This Directive supersedes reference (a) and supports references (b) and
(c) by establishing policy for conputer programming | anguages used for the
devel opnent and support of all DoD software.

B.  APPLI CABILITY AND SCOPE

— This Directive;

1. Applies to the Ofice of the Secretary of Defense (0SD), the Mlitary
Departnents (including the National Guard and Reserve) , the Organization of
the Joint Chiefs of Staff (0JCS), the Unified and Specified Conmands, the
| nspector General of the Department of Defense ( 1G, DoD) , the Defense Agenci es,
and nonappropriated fund activities (hereafter referred to collectively as
“DoD Conponents” ).

2. Covers all computer resources []anaged under reference (d) or DoD
Directive 7920.1 (reference (e)).

3. Need not be applied retroactively to systens that have entered
full-scal e devel opnent or have passed Mlestone Il of references (c) and (e),
and for which a documented |anguage conmm tnent was made in conpliance wth
previous policy.

C. DEFIN TIONS

Special terns used in this Directive are explained in enclosure 2
otherwise, refer to the “Anerican National Dictionary for Infornation
Processing Systens” (reference (f) )



D. POLICY

It is DoD policy to:

1. Satisfy functional requirenments, enhance m ssion performance, and
provi de operational support through the use of nodern software concepts,

advanced software technol ogy, software life-cycle support tools, and standard
progranm ng | anguages.

2. Achieve inprovenents in DoD software managenent through the
| npl ement ati on of processes for control of the use of higher order |anguages,
i ncludi ng specification of standards and wai ver procedures.

3. Limt the nunber of programming | anguages used within the Departnent
of Defense to facilitate achievenent of the goal of transition to the use of
Ada* (reference (g)) for DoD software devel opnent.

a. The Ada program ng |anguage shall be the single, common, conputer
programming | anguage for Defense conputer resources used in intelligence
systens, for the command and control of mlitary forces, or as an integral part
of a weapon system  Progranm ng | anguages other than Ada that were authorized
and being used in full-scale devel opnent nay continue to be used through
depl oyment and for software maintenance, but mot for major software upgrades.

b. Ada shall be used for all other applications, except when the use
of another approved higher order |anguage is nore cost-effective over the
application’s life-cycle, in keeping wth the |ong-range goal of establishing
Ada as the primary DoD higher order |anguage (HOL).

c. Wen Ada is not used, only the other standard higher order *
programming | anguages shown in enclosure 3 shall be used to neet custom devel oped
procedural | anguage programmi ng requirements. The use of specific HOL's shal |
be based on capabilities of the |anguage to neet system requirements. Quidance

in selecting the appropriate HOL to use is provided in NBS Special Publication
500- 117 (reference (h)).

4, Prefer, based on an analysis of the life-cycle costs and inpact, use
of:

a. Of-the-shelf application packages and advanced software technol ogy.

b. Ada-based software and tools.
c. Approved standard HOL's.

5. Consider the potential inpact on conpetition for future software
and/ or hardware enhancenents or replacenent when selecting Defense, public

domai n, or commercially avail able software packages, or advanced software
t echnol ogy.

"Ada is a Registered Trademark of the U.S. Covernnent (Ada Joint Program
Ofice).
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6. Use life-cycle nanagenment practices, as required by DoD Directive
7920.1 (reference (e)) and DoD Directive 5000.29 (reference.(d)), for the
devel opnment, support, and use of software, whether custom devel oped or
commerci al ly acquired.

7. Reduce software obsol escence and the cost of software nmai ntenance

t hrough use of approved progranm ng |anguages and appropriate advanced software
t echnol ogy during all phases of the software life-cycle.

E.  RESPONSI BI LI TI ES

1. The Assistant Secretary of Defense (Comptroller) (ASD(C)) and the
Under Secretary of Defense (Acquisition) (USD(A)) shall jointly:

a. Ensure that the policy and procedures in this Directive are
| npl enent ed.

b. Assign responsibility to a specific DoD Conponent to act as the
DoD | anguage-control agent for each DoD approved standard HOL.

c. Process nom nations for changes to the |ist of approved HOL's.

2. The Assistant Secretary of Defense (Conptroller) shall:

a. For automated information systens, establish prograns, as
appropriate, for the enhancenent of the software engineering process and the
transition of such technology from the marketplace and research prograns to
application within general purpose automated data processing systens.

b. Define research and devel opment requirenents for automated
i nformation systens after consultation with DoD Conponents and provide such
requirements to USD(A) for inclusion in their research and devel opnent program

3. The Under Secretary of Defense (Acquisition) shall

a. Establish and support a software and information technol ogy
research and devel opnent program that is responsive to the identified needs.

b. Manage the DoD Ada program and nmaintain an Ada Joint Program
O fice (AJPO) to oversee the maintenance of the Ada | anguage and the insertion
of Ada-related technology into the Departnent of Defense.

c. Establish research prograns, as appropriate, for the enhancenent
of software engineering technology and transferring such technology to use in
intelligence systens and systens for the command and control of military
forces, and to conputer resources that are an integral part of a weapon system

4, The Head of Each DoD Component shall

a. Inplenment and execute internal procedures consistent with the
policy and procedures in this Directive.

b. Designate a |language-control agent for each approved HOL for which
t he DoD Conponent is assigned responsibility and ensure conpliance with the
procedures in enclosure 4.



c. Institute a process for granting waivers to the use of approved .
HOL's in accordance with section F. , bel ow.

d. Specifically address in the Conponent’s overall conputer resources
pl anni ng process:

(1) The use of appropriate advanced software technol ogy for
devel opi ng new applications and technol ogi cal upgrades of existing systens.

(2) The current use of assenbly |anguages, nonstandard HOL's,
vendor extensions, and enhancenents of standard HOL's, and actions taken to
ensure that such use is mnimzed.

e. Establish a program for evaluating, prototyping, and inserting
advanced software technology into the devel opnent, nodification, and
mai nt enance process, and hold operational software managers accountable for

investment in and mgration to advanced software technology for their
particul ar environnent.

f. Establish and nmaintain training, education, and career devel opnent
programs that wll ensure that DoD personnel are fully able to use new
advanced software technol ogies.

F. WAl VER PROCEDURES

1. Wiivers to the policy in subsection D.3., above, shall be strictly
controlled and closely reviewed. Authority for issuing waivers is delegated to
each DoD Conponent .

a. Each proposed waiver shall contain full justification and shal |,
at a mnimm include a |ife-cycle cost analysis and a risk analysis that
addresses technical performance and schedul e inpact. Each waiver.granted by
the DoD Conponent shall apply to only one system or subsystem

b. Justification for granted waivers shall be provided to USD(A) or

ASD(C), within the scope of their individual responsibilities, as periodically
requested for review.

2. A waiver NEED NOT be obtai ned for use of:

a. Commercially available off-the-shelf applications software that is
not nodified or maintained by the Departnent of Defense.

b. Commercially available off-the-shelf advanced software technol ogy
that is not nodified or maintained by the Department of Defense.

¢c. Conputer program ng |anguages required to inplenment
vendor - provi ded updates to comrercially supplied off-the-shelf software. Use
of such | anguages shall be restricted to inplenenting the vendor updates.

3. A waiver IS REQU RED for use of unnodified Defense or public domain
software that does not conformto the |anguage requirenments of subsection
D.3., above. Maintenance of the software shall be specifically addressed in
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the waiver request to include |ife-cycle maintenance costs and the availability
of source codes and necessary software tools.

G  EFFECTI VE DATE AND | MPLEMENTATI ON

This Directive is effective imediately. Forward one copy of inplenenting
docunents to the Assistant Secretary of Defense (Conptroller) and one copy to
the Under Secretary of Defense (Acquisition) within 120 days.

illo A 777—‘2
William H Taft, IV
Deputy Secretary of Defense

Encl osures - 4
1. References
2. Special Terns and Definitions
3. DoD Approved Hi gher Oder Programm ng Languages
4. Procedures for Controlling H gher Oder Languages (HOL)
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REFERENCES, conti nued

~— (e) DoD Directive 7920.1, “Life Cycle Mnagenent of Automated |nfornation

Systens (AlS),” Cctober 17, 1978

(f) National Bureau of Standards (NBS) FIPS Publication 11-2, “Anerican
National Dictionary for Information Processing Systens,” May 9, 1983

(g) ANSI/MIL-STD-1815A-1983, “Ada Progranm ng Language,” February 1983

(h) National Bureau of Standards Special Publication 500-117, “Selection and
Use of General Purpose Programm ng Languages,” COctober 1984

(i) DoD 4120.3-M “Defense Standardization and Specification Program Policies,
Procedures and Instructions,” August 1978, authorized by DoD Directive
4120. 3, February 10, 1979

(j) DoD Directive 5010.19, “Configuration Managenent,” May 1, 1979
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SPECI AL TERVMS AND DEFI NI TI ONS

1. Advanced Software Technology. Software tools, life-cycle support environ-
ments (including program support environnents), nonprocedural |anguages,
modern data base management systens, and other technol ogies that provide

| nprovenents in productivity, usability, maintainability, portability, etc. |,
over those capabilities comonly in use.

2. Automated Information Systens. A collection of functional user and
automatic data processing personnel, procedures, and equi pnent (i ncluding
automatic data processing equi prent (ADPE)) that is designed, built, operated,
and Oaintained to collect, record, process, store, retrieve, and display

| nformati on.

3. Mjor Software Upgrade. Redesign or addition of nore than one-third of
t he software.

2-1
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DoD-Approved Higher Order Programming Languages

Standard Number

ANSUMIL-STD-181 5A-1 983
(FIPS 119)

DoD Control Agent

Ada Joint Program
Office

Industry
Control
Agent

C/'ATLAS

IEEE STD 716-1985

Navy

ANSI X3.23-1985 (FIPS 21-2)

Air Force

CMS-2M

NAVSEA 0967 LP-598-22 10-1982

Navy

CMIS-2Y

NAVSEA Manual M-5049, M-5045,
M-5044-1981

Navy

JRTRAN

ANSI X3.9-1978 (FIPS 69-1)

Air Force

OVIAL (J73)

MI L-STD-I 589C (USAF)

Air Force

Minimal
B ASIC

—

ANSI X3.60-1978 (FIPS 68-1)

Air Force

PASCAL

ANSINEEE 770X3.97-1983
(FIPS 109)

Air Force

PL/1

SPU1 Language Reference Manual,
Intermetrics Report No. 172-1

Note. See NBS Special Publication 500.117 (reference (h)).

3-1
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PROCEDURES FOR CONTROLLI NG Hl GHER ORDER LANGUAGES (HOL)

1.  All Ada conpilers that are used for creation of software to be
delivered to or nmaintained by the Governnent shall be formally validated in
accordance with procedures and guidelines set by the AJPO.

2. Each DoD-approved HOL shall be assigned to a DoD | anguage-control
agent, as shown in-enclosure 3, who shall:

a. Have the authority and responsibility for proper support of all
| anguage-control activities needed to provide for necessary nodification and
i nprovenent of the assigned HOL. The agent shall operate in accordance wth
DoD 4120.3-M (reference (i)).

b. Provide configuration control for DoD HOL’S in accordance with DoD
Directive 5010.19 (reference (j)). For HOL's controlled under industry (e.g.,
Institute for Electrical and Electronic Engineers or American Nationa

Standards Institute) procedures, the agent shall represent the Departnent of
Defense to the controlling body.

cC. Miintain a single standard definition of the assigned HOL and nake
this definition docunent available as a Federal, DoD, mlitary, or adopted
i ndustry standard. The agent shall also gather and di ssem nate appropriate

i nformation regarding use of the HO., its conpliers, interpreters, and
associ ated tools.

3. A DoD Conponent may nom nate a | anguage for renoval from the |ist of
approved | anguages by submtting a justification docunent, which presents the

rationale for the proposed deletion and an inpact analysis, to the ASD(C), who
wi || coordinate it with USD(A).

4, “A DoD Conponent nmay also nomnate a |anguage for inclusion on the Iist
of approved | anguages by submitting a justification docunent to the ASD(C),
who will coordinate it with USD(A). The justification docunent shall include
the foll ow ng:

a. A detailed rationale for using the |anguage, including how the
candi date | anguage neets specific DoD requirenments that are not satisfied by
t he approved | anguages.

b. A description of the language and the environment and a detailed
unanbi guous specification of the |anguage.

c. An economc analysis of the inpact of the |anguage over its
expected life-cycle.

d. A detailed plan for inplementing and supporting the |anguage,
including identification of the DoD Conponent that w |l accept designation as
control agent for the |anguage.
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